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CELLULAR NETWORK ACQUISITION 
METHOD AND APPARATUS 

The present invention relates to a method and apparatus for use in 
5 netMTork acquisition for cellular communicafions devices. 

Cellular communications devices such as cell phones, have become 
increasingly popular and widely adopted and in many instances have become 
the prime means of communication both for business and domestic 
10 requirements. 

As such usage becomes more widespread, potentially disadvantageous 
and limiting features of such devices become more apparent. For example, 
when a cell phone is first turned on. an acquisition procedure needs to be 

15 conducted so that the cell phone can acquire the appropriate communications 
network and subsequently take part in a communications exchange over that 
network. The period between turning the ceil phone on and actually acquiring 
the network does not generally go unnoticed by the user and comprises dead 
time as far as the user is concerned since no other operations over and above 

20 network acquisition are conducted during that period. The longer the time 
period required to acquire the network, the more likely this period is to be 
noticed by the user and so as to lead to potential irritation. 
Also, network acquisition procedures require the cell phone handset to expend 
a significant amount of power relative to power requirements arising merely for 
25 communication procedures. 

Indeed, in view of the different mobile communication modes that have arisen, 
and the subsequent requirement for cell phone handsets to offer dual mode, or 
indeed multimode, operability, it will become increasingly necessary for each 
30 handset to search on more than one mode. Thus potential delays in network 
acquisition, and related user irritation, could become more frequently 
experienced. As explained further beiow network acquisition requires a search 
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through a set of frequencies — generally d fined by a frequency band in an 
attempt to identity th most suitable cell of a network. With dual mode 
operation, there wHt be multiple sets of frequencies to search through in order 
not only to find the most suitable cell, but also the most suitable network given 
5 the at least dual mode operabiiity of the handset. 

The present Invention seeks to provide for a network acquisition method 
and apparatus which exhibits advantages over known such methods and 
apparatus. 

10 

According to one aspect of the present invention, there is provided a 
method of network acquisition for a cellular radio communications device 
arranged for operation In accordance with a plurality of radio technologies and 
comprising searching to identify a suitable cell on one radio technology and, 

15 subsequent to identifying a suitable cell on the said one radio technology, 

comprising the steps of also monitoring cells on another of the plurality of radio 
technologies in order to identify if one of the said monitored cells is more 
suitable than the cell Mentified on the said one radio technology, and 
subsequent to said monitoring, selecting and camping for the first time on the 

20 cell identified firom all of the radio technologies searched as the most suitable. 

The invention is particularly advantageous in Improving the initial search 
procedure when turning on a cellular radio communications devtee so as to 
advantageously reduce dead time experienced by the user and also to reduce 
, 25 handset energy consumption. In particular, the arrangement can save the . 
handset from transmitting unnecessary signalling information and which 
procedures exhibit a high power requirement The network is also saved from 
dealing with unnecessary signalling and processor loadings. 

30 Advantageously, subsequent to identifying a suitable cell on the said 

one radio technology^ the metiiod can be arranged to monitor neighbouring 
cells on ail the piuralify of radio technok>gies of interest. 
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Y t further, and subsequent to the identification of a suitable cell on the 
said one radio technology, the method can be an^nged to obtain the BA list 
provided for that identified cell but for the other of the available radio 
5 technologies. 

In such a manner, the method is arranged to monitor cells on both radio 
technologies* 

10 Preferably .when searching to identify a suitable ceil, the ceils are 

ranked in accordance with signal strength^ or a derivative of signal strength, of 
signals received there from. 

According to another aspect of the present invention there is provided a 
15 cellular radio communications device arranged for operation in accordance 
with a plurality of radio technologies and including means for searching to 
identify a suitable cell on one radio technology and means for monitoring ceils 
on another of the plurality of radio technologies, subsequent to the 
Identification of a suitable cell on the said one radio technology, so as to 
20 identify if one of the said monitored cells might prove more suitable than the 
said identified cell, and further including means for, subsequent to the safd 
monitoring, selecting and camping on the cell identified as the most suitable. 

Advantageously, the cellular radio communications device is arranged 
25 to operate In accordarice with method steps as defined above. 

The invention is described further hereinafter by way of example only 
with refererice to the accompanying drawings in which: 

30 Fig. 1 is a flow chart illustrating networic acquisition In relation to a 

plurality of radio technologies as currently known; and 
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Fig. 2 is a flow diagram illustrating a method of network acquisition for 
use tn relation to a plurality of radio t chnologies and according to an 
embodiment of the present invenb* n. 

5 As will be appreciated, under the 3GPP specifications a handset is 

required to search one entire radio access technology (RAT) at a time. The 
relative priority of RATs is set within the handset and so in a dual mode 
GSM/UMTS handset an initial search of GSM or UMTS will be undertalcen 
and the process will only look at the second RAT during initial selection if no 
1 0 suitable cells are found on the first RAT. 

However, it may be that a cell on the second RAT is more suitable than 
a cell that has been located on the first RAT. Under the current scheme of 
operation, this will be detected after the handset has camped onto the cell 
15 found on the first RAT, read the neighbour cell lists, and monitored the cells of 
the second RAT. A reselection will then be performed. As this is an inter- 
RAT reselection, it is not a simple procedure and involves significant signalling 
traffic. Disadvantageously, this takes time and consumes energy. 

20 Turning now to Fig. 1, the known method, for a dual mode phone, starts 

by sear^ing the first radio technology RAT at step 10 in order to determine, at 
step 12, vi^ether a suitable cell has been located. 

If, at step 12, it is found that no suitable cell is located, the method 
25 proceeds to step 14 where the cells of the second RAT are searched to 
identify, at step 16, whether a suitable cell has been found. 

If, at step 16 it Is found that no suitable cell is identified on the second 
RAT, then the method returns to originiai step 10 via a holding step 18. 

30 
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However, if In either of steps 12 or 16 ft fs found that a suitable cell does 
exist on one of the RATs. then the decision is taken at step 20 to camp on that 
cell for network acquisition purposes. 

5 However, in accordance with the current art. in order to ensure that a 

more suitable cell does not exist elsewhere, once having identified an initially 
suitable ceil, the method proceeds by steps 20, 24 by reading the BA 
(neighbour cell) list provided on that cell for both RATs, and also monitoring 
neighbouring cells on both RATs- If, after step 24, it is found at step 26 that a 
10 more suitable cell does not In fact exist than the one initially identified and 
camped upon at step 20. then the method proceeds to step 28 into its Idol 
mode of operation. 

However, if, at 26, it is determined that a more suitable cell than that 
15 camped upon at step 20 is in fact found, then the method proceeds to step 30 
which seeks to determine whether or not this seemingly more suitable cell is 
found on the different RAT from which the cell camped upon at step 20 is 
found. 

20 If this is not the case, then the cell on that RAT is simply reselected at 

step 32 and the method then proceeds into its idol mode at step 28. 

However, if it Is fact found at step 30 that the more suitable ceil Is 
located on the other RAT, then, at step 34, it Is necessary to decamp from the 
25 first RAT and subsequently camp on the cell associated with the other of the 
two RATs. 

Such processing can prove to be disadvantageous both as regards time 
delays and, in particular, power consumption. Step 20 and step 34 use 
30 relatively large amounts of power as they are procedures requiring the handset 
to transmit significant levels of signalling to the network. 



'D3-n-1 8119 138 \m*MM^^ 



MCG I HHm I BB 



;81 33503Q250 



# 



6 

Turning now to Fig, 2 however, there is art Illustrated example of an 
embodiment of the present inv ntion which offers advantages over that 
described in relation to Fig. 1 . 

5 It Is therefore proposed that, before camping on to a cell Identified oh 

one RAT. the BA list provided on that cell for the alternate RAT should be 
read, and the cells monitored to see if any are preferable. This will lead to th 
initial search procedure taldng a fraction of a second longer (unless combined 
with parallel search techniques which we describe in other applications). 

10 However, the mechanism potentially saves the handset transmitting 

unnecessary signalling and expending significant energy. Of course this also 
saves the network from dealing with unnecessary signalling — while the 
networic is not particularly interested in the energy saving this provides, the 
mechanism also reduces the network signalling and processor loadings, which 

15 are usefLtl effects. 

Turning to Fig. 2. there is illustrated a somewhat similar initial procedure 
to that illustrated In Fig. 1, in which, at step 36, a search of the first RAT is 
conducted to identily, at step 38, whether a suitable cell has been located. If 
20 the sultiabte cell has not been located, the method proceeds to step 40 and a 
search of the second RAT to identify, at step 42, whether a suitable cell has 
been located on that second RAT. if no suitable cell is determined from the 
second RAT either, the process returns to initial step 36 via a holding step 44. 

25 However, if. at step 38, a suitable cell is identified on the initial RAT 

searched at step 38, or indeed on the second RAT searched at step 42, the 
method proceeds to step 46 at which BA lists provided on that cell for the 
alternate RAT are read, and the cells monitored to identify if any likely more 
suitable cell to that identified at step 38 exists. 



30 



Importantly, it is noted that in accordance with the present invention at 
this stage no camping onto a cell has yet occurred. 
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Subsequent to steps 46, 48 it is determined wliether or not a more 
suitable cell than that Identified at step 38 has been located. 

5 If not, the method proceeds to step 52 at which the handset camps ont 

the original cell found at either of steps 38 and 42. 

However, ff the determination at step 50 indicates that a likely more 
suitable cell has In fact been located, then steps are simply taken at step 54 to 
10 camp onto the likely more suitable cell 

Subsequent to the camping onto the appropriate cell at either of steps 
52, S4» the method then proceeds Into the idol mode 56 for the handset. 

15 Thus, it will be appreciated from Fig. 2 that, whichever RAT eventually 

provides for the most suitable cell, only one camping step, and no subsequent 
de-camping step, is required. 

This Is best Illustrated by a comparison of stage A in Fig. 1 with stage B 
20 In Fig. 2. stage B requiring far less power expenditure than stage A. 

This mechanism Is a dual mode search, and operates in a way 
compatible with the 3GPP specifications. However the mechanism is not 
Hmfted to those technologies described in the 36PP specifications; It is 
25 applicable to any multi RAT system where Information on alternate RAT cells 
Is provided in RAT broadcase information. 



